INTRODUCTION
The acquisition of fertilizing capacity by spermatozoa during their passage through the male reproductive tract has been investigated in the guinea-pig (Young, 1931) , rat (Blandau & Rumery, 1961 , 1964 and rabbit (Bedford, 1963 (Bedford, , 1966 Orgebin-Crist, 1967 , 1968 . In the rabbit, it appears that sperma¬ tozoa begin to acquire fertilizing ability in the middle segment of the corpus epididymidis, but variable fertilization levels have been reported following insemination of spermatozoa from this segment (Bedford, 1966; Orgebin-Crist, 1967) . Orgebin-Crist (1967) observed retarded cleavage in eggs fertilized by spermatozoa derived from all segments of the epididymis, the delay being most pronounced with spermatozoa obtained from the lower part of the corpus epididymidis. She suggested that retarded cleavage was related to delayed fertilization, this delay being due to a lowered ability of the epididymal spermatozoa to reach the site of fertilization and/or to establish contact with 424 J. W. Overstreet the eggs (Orgebin-Crist, 1968 
Collection of epididymal spermatozoa
The reproductive tracts of fifteen male rabbits of mixed breeds were removed at autopsy, the lower segment of the corpus epididymidis dissected as described by Orgebin-Crist (1967) , and the tissue immersed in 1 ml of acid saline (Ham¬ mond, 1949) , composed of NaCl, 880 mg %; KC1, 30 mg %; CaCl2, 25 mg %; MgCl2, 5 mg %; NaH2P04, 10 mg % in distilled water, to which 5% rabbit serum and 0-25% glucose had been added. The tissue was then minced with iridectomy scissors to release the spermatozoa into the saline and the sperm suspension was strained, using cotton gauze.
Insemination of epididymal spermatozoa
A total of forty cross-bred does was used, half of which were treated with a saline suspension of an acetone-extracted horse anterior pituitary preparation to induce superovulation (Pincus, 1940) . All does were injected with 25 i.u. HGG to induce ovulation, which was assumed to take place 10 hr later. Does were anaesthetized with pentobarbitone sodium and ether before insemination at laparotomy with suspensions of epididymal spermatozoa. Insemination took place at the time of hgg injection, or 5 hr before, or 2 hr after the injection. In the twenty-five does inseminated at the time of giving hcg or 2 hr later, 5 to 20xl06 spermatozoa were deposited into one uterine horn in 0-2 ml of fluid, and 1 to 5 10s spermatozoa in 0-02 ml were deposited into the contralateral Fallopian tube through the utero-tubal junction. The remaining fifteen does were inseminated into each uterine horn with 5 to 20 106 spermatozoa in 0-2 ml 5 hr before hcg in order that the spermatozoa, approaching the end of an 18-hr period of incubation in the female tract, would be in the presence of newly ovulated eggs, thus reducing the possibility of a low fertilization level due to egg non-viability.
Recovery and examination of eggs
From those does which were inseminated within 2 hr of the hcg injection, eggs were recovered by flushing the tubes with physiological saline either in vivo or at autopsy 27 to 30 hr later. In order to determine the fertilizing capacity of epididymal spermatozoa 18 hr after insemination, eggs were recovered approxi¬ mately 3 hr after ovulation before egg viability declined. These newly penetrated eggs were cultured for 24 hr in 20% serum acidic saline at 37°C to permit a more accurate assessment of fertilization levels.
All the recovered eggs were mounted on a glass slide and examined by phase contrast microscopy for evidence of polar bodies, pronuclei and cleavage. After fixation for 20 to 24 hr in acetic alcohol and staining in 1% lacmoid, they were re-examined in order to obtain more detailed evidence of fertiliza-425 tion. The number of spermatozoa in eggs was also noted, separate counts being made of those spermatozoa in contact with the zona pellucida and those present in the perivitelline space.
RESULTS
The fertilizing ability of sperm samples obtained from the lower corpus epididymidis of individual bucks varied greatly (Table 1) . On the other hand, The bucks are arranged in order of increasing fertility. * Includes the fertilizing spermatozoon and all spermatozoa observed in the perivitelline space or in contact with the zona pellucida.
t Of these four eggs, three contained three pronuclei. (Table 3) . When does were inseminated with epididymal sperma¬ tozoa 5 hr before hcg injection, 39% of the eggs recovered 3 hr after ovulation showed evidence of fertilization following 24 hr in culture. In a control group of sixty-three eggs recovered 13 hr p.c. and cultured under similar conditions, 87% proved to be fertilized (Table 4) . (Gregory, 1930; Adams, 1956; Orgebin-Crist, 1967) , the use of epididymal spermatozoa from all bucks, except one, resulted in retarded cleavage of eggs, confirming the observations of Orgebin-Crist (1967 , 1968 . Bedford (1967a) , capacita¬ tion is a multi-phase process, the first stage of which is normally accomplished in the uterus and the final stage in the tube. The entire process normally requires 6 to 7 hr but may take 3 to 4 hr longer in the tube alone (Adams & Chang, 1962 ). It appears that the epididymal spermatozoa of some bucks required more than twice the normal period of capacitation in the uterus and tube; while capacitation of spermatozoa deposited directly into the contralateral tube was even further delayed, thus leading to still lower fertilization levels (Text- fig. 1 ). Similarly, in eggs recovered 3 hr after ovulation, by which time fertilization has normally occurred (Pincus, 1939) , the epididymal
